Structural polymorphism of Methanothermobacter thermautotrophicus MCM.
The minichromosome maintenance (MCM) proteins are essential for replication initiation and elongation in eukarya and archaea. There are six MCM proteins in eukaryotes, and MCM complexes are believed to unwind DNA during chromosomal DNA replication. However, the mechanism and structure of the MCM complexes are not known. Only one MCM is found in the archaeon Methanothermobacter thermautotrophicus (mtMCM), and this provides a simpler system for study. The crystal structure of a mtMCM N-terminal fragment has been solved, but surprisingly only subtle structural changes were seen between the wild-type protein and one having a mutation corresponding to the yeast MCM5 bob1 mutation. The bob1 mutation bypasses the phosphorylation required for activation of MCM in yeast. We have used electron microscopy and three-dimensional reconstruction to examine a number of different fragments of mtMCM, and can visualize a large conformational change within the N-terminal fragment. This offers new insight into the conformational dynamics of MCM and the phosphorylation-bypass phenotype in yeast.